Our brains evolved to accurately represent the world around us. This process begins with the sense organs: the skin, eyes, ears, mouth and nose. Thus, just as knowledge about the type and density of pixels in a digital camera will tell you a lot about the quality of images that the camera will take -monochrome versus color, low versus high resolution, and so on -knowing the type and layout of receptors harbored within the sense organs is crucial for understand sensory processing. In a recent issue of Current Biology, Bleckert et al. [1] report an unexpected distribution of a specific subtype of visual receptors in the mouse eye, raising the question: what does a mouse see?
A common feature among the various sensory modalities is topographic mapping whereby neighboring receptors are represented by neighboring sets of neurons in the brain [2] . Despite this point-to-point organization, the geometry of these maps is by no means uniform. For example, our fingertips contain a denser collection of touch receptors and more cortical area is devoted to them, relative to the cortical representation of body regions such as the back, which is less sensitive. Indeed, this biased representation is evident in our ability to discern smaller separations of contact on our fingertips as compared to on our torso [3] .
Non-uniform mapping is a well-established feature of primate and carnivore visual circuits; the photoreceptors and the neurons that signal visual information to the brain, the retinal ganglion cells (RGC), are far more numerous in the central as compared to the peripheral retina [4] . This dependence of RGC density on distance from the central retina, or 'eccentricity', is propagated to higher visual processing centers in the brain and has profound consequences on the spatial acuity when viewing central versus peripheral space.
As the mouse has become an increasingly popular model for studies of visual processing over the last decade [5] , it has become crucial to determine if and how their visual systems differ from that of more traditionally studied model species such as cats and monkeys. One key difference is that the mouse lacks a steep eccentricity gradient of photoreceptors or RGCs [6, 7] and hence its visual system is thought to encode all points in visual space relatively uniformly. Bleckert et al. [1] report the surprising finding that not all subtypes of mouse RGCs are uniformly arrayed across the retina. They show that a well-known type of RGC called the alpha cell [4, 8] exhibits dramatic variation in size and density according to position along the nasal-to-temporal retinal axis. From the overall layout of these gradients in the two eyes, the data suggest that such variation may afford the mouse an enhanced representation of the central, binocular field of view.
Previous work explored cell densities across the mouse retina and found that RGCs exhibit a modest two-fold reduction in density from center to periphery [6, 7] . However, such studies considered RGCs as a singular population and did not distinguish among the two-dozen or so RGC subtypes that exist in this species [9] . In their study, Bleckert et al. [1] combined molecular markers and electrophysiological characterization of alpha-RGCs to reliably identify these cells. By meticulously surveying the distribution and dendritic size of one subtype of alpha-RGCs, On-sustained alpha or 'Aon-s' RGCs, as a function of eccentricity and retinal quadrant, they discovered that Aon-s RGCs are much more numerous and densely packed within the temporal retina. They also found that temporal Aon-s RGCs accomplish this because their dendritic arbors are much smaller than those of nasal Aon-s RGCs.
In primates, the increase in RGC density towards the fovea is accompanied by a decrease in the convergence of cells that provide input to them, such as bipolar cells. The net result is increased spatial sampling of the visual scene in the fovea [4, 8] . Bleckert et al. [1] asked whether this was also the case in the mouse. A systematic measurement of the bipolar neurons that provide excitatory inputs to Aon-s RGCs revealed that their distribution and axonal size was unchanged across the retina. Thus, in contrast to the primate fovea, these data suggest that in the mouse, the eccentricity gradients of different retinal neurons (such as RGCs, bipolar cells, photoreceptors) are not yoked to each other.
Generally, the dendritic arbor size of a RGC closely matches its receptive field size [10] . Surprisingly, Bleckert et al. [1] also found that, whereas the dendritic and receptive field sizes of nasal Aon-s RGCs were closely matched, the receptive fields of temporal Aon-s RGCs were significantly larger than their dendritic span. Furthermore, Aon-s RGCs in the temporal retina had a greatly increased 'coverage factor', owing to increased overlap of their dendritic arbors. Together, this means that Aon-s RGCs in the temporal retina sample visual space much more densely than do Aon-s RGCs located in other regions of the retina. Given the way the visual field is mapped onto the mouse retina (Figure 1 ), this should afford the mouse an enhanced representation of the central visual field. Moreover, because the central w50 of visual field corresponds to the region viewed by both eyes [11] that is used to perceive depth (the 'binocular zone'), it is tempting to speculate that spatial resolution within the binocular zone is high compared to other locations in visual space (Figure 1) .
Like many RGC subtypes, alpha-RGCs include several distinct subtypes that encode either increments or decrements in light and sustained versus transient stimuli [4, 8] . Do all three types of alpha-RGCs vary in size and density across the retina? Interestingly, Bleckert et al. [1] found that just like Aon-s RGCs, Off-sustained alpha-RGCs also display a steep nasal-to-temporal gradient; however, the third alpha-RGC type, the Off-transient alphas, are uniformly distributed throughout the retina. Together with other recent studies [12, 13] , these data suggest that each of the 20 or so parallel eye-to-brain pathways in the mouse carry distinct information not only about specific features in the visual scene such as brightness and direction of motion, but they can also be biased to over-represent specific regions of visual space.
Previous work exploring the representation of visual space in different brain regions of mice did not report any dramatic overrepresentations of particular visual coordinates [14] [15] [16] [17] . However, the data in Bleckert et al. [1] , and recent advances in understanding of the spatial and functional organization of early visual pathways in mice [18] , call for a re-examination of this issue. In this context, it is important to resolve whether or not the specific features of the visual scene encoded by alpha-RGCs, such as motion [8] , are non-uniformly mapped in subcortical and cortical areas.
In addition, one wonders about the ethological significance of having different gradients for the various functionally distinct RGC types. The number of laboratory visual tasks that mice have been shown capable of performing has increased substantially in recent years [19, 20] . Going forward it would be interesting to modify these tasks to include visual stimuli that tap into the function of different RGC subtypes in order to discover how this important model species uses its visual system to navigate the world. In the meantime, the results of Bleckert et al. [1] indicate that certain features of the mouse visual system may bear more similarities to that of cats and primates than previously recognized. Mou use' se s bino ocul cu ar ar z zone e Mouse's monocular zon n ne e Current Biology Figure 1 . The mouse's view of central (binocular; yellow) and peripheral (monocular; blue) visual space. New findings from Bleckert et al. [1] reveal dramatic variation in the size and spatial sampling of alpha retinal ganglion cells, which may underlie variation in the resolution for different parts of the visual scene. For data on complete binocular maps in mice see [11] .
